. These results have been criticized by us [5] and other authors [6] . These criticisms are :
(i) These symmetry arguments are irrelevant for the calculation of DMR splittings when the director is aligned along the magnetic fiel d ; so that they cannot be used to prove that some order parameters are zero in certain phases [5] .
(ii) This latter point is supported experimentally by counter examples where some ratio plots are found to be discontinuous where they should not and not discontinuous where they should [6] .
(iii) Finally, even if Sxxo-syoy, were non zero in the SmC, SmA and nematic phases of TBBA, it t is too small (by a factor we estimate to be of the order of 10-100) to explain the observed temperature dependence of some splitting ratios [5] . In the Appendix, we detail this point.
Using the results of our previous work conceming the molecular orientational order [7] , we show in this paper that explanation (i) figure 1 in its planar trans-conformation. The published DMR data which will be considered in this paper are :
(i) the splittings ye, of the azomethine group [9] , (ii) the splitting Av,., of the central phenyl ring [9] [7] . The main result is that in the SmC, SmA and nematic phases the molecules rotate practically uniformely around their long axes, the deviation from the perfect uniformity being very small [5] and will be neglected in the present calculation (cf. the Appendix for details).
In this case, the expression of A vi is very simple and we have, assuming that (i) the e.f.g. acting on the deuteron has cylindrical symmetry around the CDi bond and (ii) that the external and intemal motions are not coupled [5] :
In this expression, ci = e2 q; Q'h is the quadrupolar coupling constant of deuteron i, S = Sz0z0 is the nematic order parameter and the brackets stand for an average over the internal motions. [12] . The average over the internal motion corresponds to an average over (p'.
If we assume that the potential V(qJ') has C2v symmetry (this will be the case for the intemal rotation considered in this paper), then and we obtain, replacing the dmo by their explicit expression [12] In fact, this is not the final result. The structural parameters can be estimated from X-rays studies of the solid phase [13] and DMR data on similar systems, essentially on smaller but similar molecules. They are expected to be practically independent of temperature. The i.e. typically of the order of the intermolecular potentials in a molecular solid or liquid.
We thus expect that 0 changes with temperature due to changes of these intermolecular potentials.
On the contrary, e should not be much affected by this phenomenon, and in fact, the analysis of reference [7] suggests that e is practically constant (within -0.2°) and equal to 7.9° for TBBA in the SmC, SmA and nematic phases. We consider finally the dynamical quantities : the nematic order parameter S is mainly determined by the intermolecular forces. It has been estimated for TBBA in reference [7] . The [7] where v.,, = (CDme,, Ozo) is the angle between the CD bond of the azomethine group and the long molecular axis Ozo.
For the central ring which rotates around its paraaxis [9] , equation (4) figure 3 and it is seen that the overall theoretical Fig. 3 . -Ratio Ri = ) 1 Av.,,,,',Avc.r. 1 versus 4&#x3E;c.r.. The curve is the theoretical variation calculated using equations (5) and (6) and the values of the parameters given in the text (section 4). The expérimental values deduced from figure 5 of référence [10] . They are also given in reference [11] , p. 110. The lines are theoretical curves calculated from equations (7) and (8) in the nematic phase. These values are indeed those which best fit the data of figure 4. 6. Ratio R3 = 1 AVI/AV,.,. 1. -As for the other splittings, we assume that the first methylene of the butyl chain reorients around the para-axis of the external ring in a potential of C2 symmetry. In this case, equation (4) applies and we have, putting where f3 is the dihedral angle between the extemal ring and the chain in its trans-conformation :
Combining equations (9) and (7), we can write down the expression for R3. Its variation with temperature is more complicated than that of Ri and R2 since 'it depends on two parameters, namely c.r. + a and 0,., + x + fil. As [7] . cos 2 o' &#x3E; = 0.7 for Ai,, and the same values as in section 5 for LBve.r. are shown in figure 5 . It is seen that, in contradiction [10] and partly from data provided by Dr. Deloche. The lines are theoretical curves calculated from equations (9) and (7) using the values of the parameters given in the text (section 6), the values of c.r. deduced from figures 2 and 3, ce such that ex = 60° in C and A phases, x = 75° in the nematic phase, for various values of fi.
with thc case of R2, all valucs of prcdict the correct temperature dependence, the correct magnitude and the correct amplitude variation of R3. The only thing which can be said is that if we accept that x is discontinuous at the SmA-Nem transition, then it is likely that f3 is also discontinuous at the same tran-sition, in order to explain that R3 exhibits no significant discontinuity. However, a situation where fl -90° in all phases, which is sterically favorable for the isolated molecule [14b] and which is also the situation in the solid phase [13] , is not inconsistent with the data, within the experimental accuracy. It is interesting to note also that if R3 is weakly sensitive to f3, on the contrary it strongly depends on (x.
The calculation shows that a situation with oc -0°p redicts a variation of R3 with temperature which is opposite to what is observed, whatever the value of fil. Thus, it seems that the result a large (say ex &#x3E; 450) is well established since it is supported by the temperature dependence of two independent ratios.
At this point it is interesting to note that the result that the Schiff base molecules in nematic phases are non planar, seems to be general. It has indeed been shown by proton NMR that the dihedral angle between the azomethine group and the aniline ring (external ring in our notation) are about 20°, 47°a nd 430 in terephtal bis (4-aminoflurobenzène) [17] , MBBA [18] and EBBA [19] , respectively. For TBBA, it has also been shown that this angle is relatively large [9] . 7 Appendix. -In this Appendix, we consider the explanation of the temperature dependence of ratio R, in terms of two order parameters [1, 3] , in the light of the results of reference [7] . For this purpose, we have calculated the splittings according to the method of reference [7] , using equations (11) and (12) of that reference. For AVrnet, we simply used equation (12) of reference [7] with v = (CDme,, Ozo) = met For AVc.r., equations (1Ia-d) of reference [7] have been averaged over v = (CD,.,., Ozo) according to the procedure described in the present paper, equations (3), (4) and (6) . In fact, the calculation is slightly more complicated since it involves the more general Wigner matrices dm'. The two order parameters describing the external motion are S and cos 2 cp ) [7] . The latter is the bipolar order parameter associated with the deviation from uniformity of the rotation around long axis Ozo, of the C2v symmetry. In the framework of the model of reference [7] where rotation around Ozo and fluctuations of Ozo are independent, we have SxoXo -Syoyo = (1 -S) cos 2 cp ) [5] . In reference [7] , we have deduced the absolute value of S versus temperature (cf. figure 7 of reference [7] ) and estimated an upper value of ( cos 2 cp). This upper value is 0.005 [7, 20] . To [5] ).
All this shows that if a (very) small contribution of the second order parameter to the temperature dependence of RI (and also of R2 and R3) cannot be excluded, it is necessary to introduce changes in the most conformation to account for the observed overall variation of these ratios.
Finally, we remark the following : the calculation presented in this paper has assumed that the e.f.g. tensor acting on the deuterons have cylindrical symmetry around the CD bond. In fact, a small asymmetry cannot be excluded [21] . Calling 11 the asymmetry parameter, and v = (CD, Ozo) and Jw the polar and azimuthal angles of the Ozo in the principal frame of the e.f.g. tensor, equation (1) should be rewritten in this case as [1] :
The value ouf 17 usually ranges between a few per cent to zero [21] . Consequently, it can generally be neglected, except when P2(COS v) ) is very small i.e. v &#x3E; near the magic angle. This situation never happens for the splittings considered here so that the approximation is justified. However, in the case of very small DMR splittings, as for example for some methyl groups [1] , this aspect of the problem would require a careful examination, whatever the model considered.
